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AUTHORIZATION 

The  Water  Well  Standards  Program  \mder  which  this  report  was 

prepared  is  authorized  by  Section  231  of  the  Water  Code,  State  of 

California  which  reads : 

"231.  The  department,  either  independently  or  in  coop- 
eration with  any  person  or  any  county,  state,  federal  or  other 
agency,  shall  investigate  and  survey  conditions  of  damage  to 
quality  of  undergroiind  waters,  which  conditions  are  or  may  be 
caiosed  by  improperly  constructed,  abajidoned  or  defective  wells 
through  the  interconnection  of  strata  or  the  introduction  of 
siurface  waters  into  underground  waters.  The  department  shall 
report  to  the  appropriate  regional  water  quality  control  board 
its  recommendations  for  minimum  standards  of  well  construction 
in  any  particular  locality  in  which  it  deems  regulation  neces- 
sary to  protection  of  quality  of  undergroiind  water,  and  shall 
report  to  the  Legislature  from  time  to  time,  its  recommenda- 
tions for  proper  sealing  of  abandoned  wells." 

In  1967>  the  Legislature  established  a  procedure  for  imple- 
menting standards  developed  under  Section  231  by  enacting  Chapter  323, 
Statutes  of  1967,  which  added  Sections  1380O  through  13806  to  the  Water 
Code.  In  Section  I38OO,  the  Department  of  Water  Resources'  reporting 
responsibility  is  enlarged  upon: 

"13800.  The  department,  after  such  studies  and  investi- 
gations pursuant  to  Section  231  as  it  finds  necessary,  on 
determining  that  water  well  and  cathodic  protection  well  con- 
struction, maintenance,  abandonment,  and  destruction  standards 
are  needed  in  an  area  to  protect  the  quaJ-ity  of  water  used  or 
which  may  be  used  for  any  beneficial  use,  shall  so  report  to 
the  appropriate  regional  water  quality  control  board  and  to 
the  State  Department  of  Public  Health.  The  report  shall  contain 
such  recommended  standards  for  water  well  and  cathodic  protection 
we]J.  construction,  maintenance,  abandonment,  and  destiniction  as,  in 
the  department's  opinion,  are  necessary  to  protect  the  quality  of 
any  affected  water." 
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FOREWORD 


Bulletin  No.  7^-7  recommends  standards  for  the 
construction  and  destruction  of  -water  wells  in  the  Arroyo 
Grande  Basin,  San  Luis  Obispo  County.  It  is  one  of  a  series 
dealing  with  the  problem  of  preventing  the  deterioration  of 
ground  water  quality  from  poorly  constructed  or  improperly 
destroyed  wells. 

The  standards  herein  are  based  on  the  particular 
subsurface  geology,  hydrology,  and  water  quality  conditions 
of  the  Arroyo  Grande  Basin  and  are  to  be  employed  in  connec- 
tion with  Bulletin  No.  7^,  "Water  Well  Standards:  State  of 
CeQ-ifomia". 

For  their  assistance  in  this  investigation,  grate- 
ful acknowledgment  is  made  to  the  San  Luis  Obispo  County's 
Health  Department  and  Flood  Control  and  Water  Conservation 
District,  as  well  as  to  various  state  agencies,  cities,  public 
and  private  organizations,  and  individuals. 


William  R.  Gianelli,  Director 
Dejjartment  of  Water  Resources 
The  Resources  Agency 
State  of  California 
June  29,  1971 
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ABSTRACT 


This  Bulletin  describes  supplemental  well-sealing 
standards  to  protect  ground  water  quality  in  the  Arroyo  Grande 
Basin.     /     Based  on  geology  and  water  quality,    three  zones  re- 
quiring standards  can  be  delineated.     /     In  19^5 j  San  Luis  Obispo 
County  adopted  limited  control  of  water  well  construction  and 
destruction.     /     Applying  only  to  domestic  wells,   it  enacted  an 
ordinance  employing  the  standards  in  the  preliminary  edition  of 
DWR  Bulletin  No.   T^.     /     This  B\illetin  and  Chapter  II  of  Bulletin 
No.   7^  amplify  and  develop  those  standards  in  order  to  minimize 
ground  water  impairment  from  improperly  constructed,   destroyed, 
or  defective  wells. 
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CHAPTER  I.   INTRODUCTION  AND  SUMMARY 


During  the  past  20  years,  considerable  public  and  private 
concern  h£is  been  expressed  over  the  high  nitrate  concen- 
trations in  the  ground  water  of  the  Arroyo  Grande  Basin 
of  San  Luis  Obispo  County,  which  lies  within  the  Arroyo 
Grande  hydrologic  subarea  (Figiire  l). 

Ground  water  degradation  by  nitrate  has  generally  coincided 
with  increased  water  use  and  waste  discharge  in  the  Basin. 
In  localized  areas,  irrigation  return  water,  sewage,  and 
other  poor  quality  water  have  migrated  downward  into  the 
water-bearing  zones  and  have  impaired  the  ground  water  for 
certain  beneficial  uses.  One  way  this  may  have  happened 
is  through  improperly  constructed  or  destroyed  wells. 
e 

Because  the  Arroyo  Grande  Basin's  major  supply  is  ground 
water,  protection  of  its  qioality  is  of  paramount  importance 
to  the  development,  prosperity,  and  well-being  of  the  cc«n- 
miinities  within  it.  However,  since  the  construction  of 
Lopez  Reservoir,  the  miinicipal  sovirce  of  water  for  the  Cities 
of  Arroyo  Grande  and  Grover  City  is  from  the  Reservoir. 

Investigations  were  conducted  in  the  late  1950's  and  early 
1960's  to  discover  the  source  of  the  nitrate  impairment  in 
the  Basin,  define  its  extent,  and  then  seek  effective  reme- 
dies (DWR  1962,  UC  Davis  I965). 

As  the  outcome  of  those  investigations,  it  was  learned  that 
the  impairment  was  caiosed  by  (a)  disposal  of  treated  domestic 
wastes  from  the  City  of  Arroyo  Grande  Sewage  Treatment  Plant; 

(b)  individual  domestic  waste  disposals  from  septic  tanks;  and 

(c)  the  agricultural  application  of  nitrogenous  fertilizers. 
The  Department  of  Water  Resources  therefore  recommended  that: 
(a)  "Rigid  standaxds  for  the  initial  construction  of  water 
wells  and  the  possible  destruction  or  disuse  of  wells  should 
be  developed  to  protect  the  deeper  ground  water  supplies 
from  further  impairment  from  the  application  of  nitrogenous 
fertilizers  and  domestic  sewage  ....";  and  UC  Davis  recom- 
mended: "....Irrigation  wells  sho\ild  be  encouraged  to  draw 
water  from  the  shallow  aquifers  as  a  means  of  confining  the 
nitrate  cap  to  their  extraction  levels." 

The  first  recommendation  —  the  establishment  of  water  well 
standaurds  --  was  implemented  by  San  Luis  Obispo  County's 
Ordinance  Code  Section  9-905,  adopting  the  standards  in  the 
preliminary  edition  of  DWR  Bulletin  No.  7^,  "Recommended 
Minimum  Well  Construction  and  Sealing  Standards  for  Protec- 
tion of  Ground  Water  Quality,  State  of  California",  (1962). 
Adoption  of  the  ordinance  was  prompted  by  a  typhoid  epidemic 
which  occurred  in  Nipomo  in  196^4-  as  a  result  of  pollution 
of  well  water  with  seepage  from  septic  tank  wastes.  However, 
the  ordinance  applies  only  to  domestic  wells. 
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LOCATION     MAP  AND 
Figure  I  -AREAS   OF  RECOMMENDED    STANDARDS 


DEPARTMENT  OF  WATER  RESOURCES , SOUTHERN    DISTRICT,  1971 
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The  second  recomnendation  —  encoureiging  users  of  irrigation 
wells  to  draw  water  from  shallow  aquifers  —  was  not  implemented. 

In  June  I966,  the  City  of  Arroyo  Grande  Sewage  Treatment 
Plant  discontinued  discharging  sewage  effluent  on  land. 
About  50  percent  of  the  area  is  now  served  by  sewerage  facili- 
ties, with  ocean  disposaLL  eifter  treatment.  Nevertheless, 
despite  these  measures  to  lessen  nitrate  impairment,  it  grew 
worse.  In  late  I968,  the  staff  of  the  Central  Coastal  Re- 
gional Water  Quality  Control  Board,  local  eigencies,  and  con- 
cerned individuals  decided  on  the  following  corrective  mea- 
sures :   (1)  reduce  fertilization  to  optimum  crop  requirements; 
(2)  iBiprove  irrigation  practices;  (3)  prohibit  the  use  of 
septic  tsmks ;  and  (4)  prescribe  and  implement  water  well 
standards. 

At  the  Board's  request,  a  study  of  agricultural  practices  to 
improve  fertilization  techniqvies  and  increase  irrigation  effi- 
ciency is  being  conducted  by  the  San  Luis  Obispo  County  Farm 
Advisory  Office  with  the  University  of  California  at  Davis. 

In  1969,  the  Board  adopted  Resolution  No.  69-I,  "Sewage 
Facilities  and  Septic  Tanks  in  Urbanizing  Areas  in  the  Cen- 
tral Coastal  Region".  In  essence,  this  established  a  policy 
requiring  city  and  county  governments  to  minimize  the  instal- 
lation of  septic  tanks  and  leaching  systems. 

As  a  result  of  discussions  between  the  Board  and  this  Depetrt- 
ment,  the  Board  passed  Resolution  No.  69-U  of  June  13,  1969, 
requesting  this  Department  to  underteUc*  a  well  standards 
investigation.  The  investigation  was  initiated  in  August 
1969. 


OBJECTIVE,  SCOPE,  AMD  CONDUCT  OF  THE  INVESTIGATION 

The  objective  of  the  investigation  was  the  formulation  of 
specific  standards  for  constructing  and  destroying  water 
wells  in  the  Arroyo  Grande  Basin,  supplementing  those  in 
DWR  Bulletin  No.  7k,     They  would  enable  local  agencies  to 
enact  regulatory  legislation. 

To  set  such  standards,  however,  it  was  necessary  to  examine, 
analyze,  and  interpret  the  geologic,  hydrologic,  and  quality 
data  in  the  files  of  the  Department,  as  well  as  those  of 
other  agencies  and  individuals. 

It  then  became  possible  to  (a)  determine  geologic  conditions; 
(b)  fix  ground  water  elevations  and  the  direction  of  ground 
water  movement;  (c)  locate  the  sources  of  ground  water  re- 
plenishment; (d)  define  ground  and  surface  water  quality 
conditions;  and  (e)  delineate  areas  of  impairment  requiring 
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specific  construction  amd  sealing  standards.  To  ascertain 
water  quality  conditions,  mineral  analyses  troa.  1950  through 
1969  were  employed. 

In  1970,  field  work  was  coordinated  with  other  investigations 
and  W8IS  limited  to  updating  information  concerning  the  dis- 
tribution of  surface  eind  grovmd  water. 

This  report  also  contains  water  quality  information  generated 
frcm  a  cooperative  water  resources  study  started  in  1968  by 
this  Dei)artment  and  San  Luis  Obispo  County  Flood  Control  and 
Water  Conservation  District  (SLOCFCWCD). 


AREA  OF  INVESTIGATION 


The  area  of  investigation  is  in  the  south  coeistal  patrt  of 
San  Luis  Obispo  County,  midway  between  the  Cities  of  San  Luis 
Obispo  to  the  north  and  Santa  Maria  to  the  southeast  (Figure  l) . 
It  is  known  as  the  Arroyo  Grande  hydrologic  subarea  (DWK, 
April  196k),   which  can  be  further  divided  into  a  nonwater- 
bearing  hill  and  mountain  area  and  a  ground-water-bearing 
veilley  area.  In  this  report,  the  valley  is  termed  the 
"Arroyo  Grande  Basin'',  or  "Basin",  to  distinguish  it  fran 
the  entire  subaurea,  which  comprises  the  neighboring  hill  and 
mountain  areas. 

The  area  is  characterized  by  the  rugged  Santa  Lucia  Range  on 
the  northeast,  its  highest  peak  being  High  Mountain,  3,l80 
feet  above  sea  level.  Arroyo  Grande  Creek  and  its  tributaries 
draining  to  the  southwest  have  cut  deep,  narrow  channels  into 
the  lower  flanks  of  the  Remge.  The  Creek  has  formed  a  broad 
valley  through  the  San  Luis  Obispo  Hills.  This  valley  is 
about  3 A  of  *  mile  wide  at  its  mouth,  near  the  City  of 
Arroyo  Grande  and  broadens  into  a  10-square-mile  coswtal 
plain.  The  Creek  empties  into  the  Pacific  Oceaui  near  Oceano. 

The  climate  of  the  area  is  characterized  by  warm,  dry  summers 
emd  cool,  wet  winters.  Dense  coastal,  fogs  are  common  through- 
out the  year.  During  winter  and  summer,  temperat\ires  average 
53 "*F  and  62 °F,  respectively,  the  year-round  average  being 
about  58 "F.  However,  during  winter,  temperatures  rarely  drop 
below  freezing.  Precipitation  occurs  chiefly  as  rain,  al- 
though at  higher  altitudes  light  snowfall  sometimes  occurs. 
Most  of  the  precipitation  taJtes  place  from  October  through 
April.  Average  seasonaLL  precipitation  increases  northeaist- 
wajd,  from  about  15  inches  on  the  southwest  to  about  35  inches 
at  Lopez  Mountain. 

Because  of  rapid  population  growth,  urban  and  suburban  land 
and  water  use  are  expanding  (Table  l).  From  1959  through 
1968,  land  devoted  to  iirban  and  suburban  use  expeuided 


-10- 


TABLE    1 

LAND  USE  AND  APPLIED  WATER 
ARROYO  GRANDE  HYDROLOGIC  SUBAREA 

Category 

Land  use 
(in  acres) 

Applied  water 
(in  acre-feet) 

1959 

1968 

1959 

1968 

Net  urban  and 
suburban 

1,590                             2,110                             3,140                            3,950 

Net  i  rrlgated 

3,480                              3,420                             9,460                            9,550 

agriculture 

TOTAL 

5,070                             5,530                           12,600                          13,500 

(The  1959  figures  were  obtained,  in  part,  from  Appendix   B  of  CWR  Bulletin 
No.  103,     "San  Luis  Obispo  and  Santa  Barbara  Counties  Land  and  Water  Use  Survey, 
1959." 

(The  1968 
"San  Luis  Obispo 
April  11,   1969.) 

figures  were  obtained,  in  part,  from  data  compiled  for  the 
and  Santa  Barbara  Counties  Land  and  Water  Use  Report," 
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FINDINGS 


32  percent  and  urban  water  use,  26  percent.  During  that 
period,  land  use  for  net  irrigated  agricult\ire  has  decreased 
slightly,  while  applied  water  has  increased  90  acre-feet 
(Table  l). 

Population  is  growing  steadily.  From  I96O  through  1968, 
the  City  of  Arroyo  Grande  has  increased  from  about  3,300  to 
7,600;  Grover  City,  from  about  5,200  to  about  6,000;  and 
Oceano,  from  about  1,300  to  1,800  (State  Department  of 
Finance,  I966  and  State  Division  of  Highways,  1969). 

Sail  Luis  Obispo  Coimty  Flood  Control  and  Water  Conservation 
District  has  contracted  for  a  maximum  entitlement  of  25,000 
acre-feet  a  year  from  the  State  Water  Project,  initial  de- 
livery scheduled  for  I98O.  Because  of  the  expanding  urban 
development  in  the  County's  south  coastal  area,  the  demand 
for  imported  water  is  likely  to  be  in  the  order  of  10,000 
acre-feet  by  I99O  (SLOCFCWCD  I965). 


1.  The  Arroyo  Grande  Basin  consists  of  a  multiple  aquifer 
system. 

2.  Recent  and  upper  Pleistocene  alluvium  is  its  primary 
water-bearing  source;  its  secondary  water-bearing  source  is 
the  Paso  Robles  formation  of  lower  Pleistocene  ajid  upper 
Pliocene  age. 

3.  Its  ground  water  is  replenished  principally  by  percola- 
tion of  streamflow,  precipitation,  excess  irrigation  water, 
and  subsurface  inflow. 

k.     Ground  water  for  irrigation,  industrial,  and  domestic 
purposes,  is  extracted  chiefly  from  the  alluvium  along 
Arroyo  Grande  Creek,  where  it  is  generally  unconfined. 

5.  The  quality  of  the  ground  water  occurring  at  shallow 
depths  generally  is  of  poorer  quality  than  that  in  the 
deeper  aquifers. 

6.  The  mineral  quality  of  w£iste  water  is  inferior  to  water 
from  the  deeper  aquifers. 


CONCLUSIONS 


1.   Improperly  constructed  and  destroyed  wells  or  defective 
wells  provide  a  meeuis  for  poor  quality  surfax:e  and  shallow 
ground  water  to  invade  aquifers  containing  good  water. 
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2.  Water  well  construction, maintenance,  abandonment,  and 
destruction  standards  are  needed  in  the  Basin,  and  by  copy 
of  this  report  we  are  so  advising  the  California  Regional 
Quality  Control  Board,  Central  Coast  Region,  and  the 
California  Department  of  Public  Health,  pursuant  to  Section 
13800  of  the  State  Water  Code. 

3.  The  general  standards  in  Chapter  II  of  DWR  Bulletin  No. 
7I+,  "Water  Well  Standards:  State  of  California",  are  suffi- 
cient to  protect  the  quality  of  the  existing  ground  water  in 
Zone  I.  However,  in  Zones  II  and  III  of  the  Coastal  Plain, 
specific  standards  are  necessary  to  prevent  the  percolation 
of  poor  quality  surface  or  shallow  ground  water  from  impair- 
ing the  deeper,  good  quality  ground  water. 


RECCMffiNDATIONS 


It  is  recommended  that  water  well  standards  be  established 
in  Arroyo  Grande  Basin  and  that  the  general  standards  pre- 
sented in  Chapter  II  of  the  DWR  Bulletin  No.  7^,  "Water 
Well  Standards:  State  of  California",  February  I968,  to- 
gether with  the  specific  standards  presented  in  this  report 
on  pages  15  through  I9,  form  the  basis  for  those  standards. 
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CHAPTER  II.  WELL  STANDARDS 


Standards  are  established  to  prevent  impairment  of  water 
quality  resulting  from  (a)  improperly  constructed  wells; 
(b)  improperly  destroyed  wells;  or  (c)  defective  wells. 
They  apply  also  to  those  wells  in  use  requiring  modifica- 
tion and  to  those  to  be  destroyed. 

The  standards  presented  in  Chapter  II  of  DWR  Bulletin 
No.  7^+  should  be  used  in  well  construction  or  destruction 
in  the  Arroyo  Grande  subarea.  However,  in  some  parts  of 
the  Basin,  ground  water  conditions  necessitate  supple- 
menting statewide  well  stemdeurds.  For  example,  because 
the  deeper  aquifers  usually  contain  better  quality  water 
than  the  shallower,  measvires  must  be  taken  to  seal  off 
wells  in  the  sheLLlower  aquifers  to  prevent  the  impaired 
water  from  invading  the  deeper. 


WELL  CONSTRUCTION  STANDARDS 


Zone  I. 


Zone  II. 


Water  well  construction  data  and  related  mineral  analyses 
made  possible  the  correlation  of  the  gro\md  water  samples 
with  depth  and  thus  made  possible  the  establishment  of 
sealing  zones  based  on  the  subsurface  geology  in  the  south- 
west portion  of  the  Baain  (See  Chapters  III  and  IV). 

Because  of  the  characteristics  of  its  ground  water  occur- 
rence, its  geologic  structxare,  and  its  water  qimlity  con- 
ditions, the  Arroyo  Grande  subarea  has  been  divided  into 
three  zones  (Figure  l). 


The  general  well  standards  from  DWR  Bulletin  No.  7^  appIy 
to  all  the  study  area. 


The  vertical  percolation  of  poor  quality  sturface  and  shallow 
groxxnd  water  can  be  retarded  in  wells  by  sealing  off  the  pre- 
dominantly clay  member  underlying  the  sand  dune  deposits  or 
the  predominantly  clay  member  occurring  within  the  alluvial 
deposits  of  Arroyo  Grande  and  Los  Berros  Creeks. 

Except  for  several  well  logs  indicating  the  predominant 
presence  of  sand  in  the  upper  100  feet  of  sediments,  the 
clay  members  constitute  a  fairly  continuous  sealing  horizon. 
Elevations  of  the  base  of  the  clay  members  are  shown  on 
Figure  2 . 
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Reconmended  Standards.  In  addition  to  the  requirements  des- 
cribed in  the  statewide  standards,  the  annxilar  space  in  all 
wells  in  Zone  II  shall  be  sealed  from  the  surface  to  the  ba;se 
of  the  clay  members,  as  shown  on  Figure  2. 

Although  in  some  locations  in  Zone  II  the  vertical  sealing 
increment  is  less  than  50  feet,  the  annular  space  in  municipal 
wells  from  the  surface  to  a  depth  of  at  least  50  feet  will 
have  to  be  sealed  for  public  health  protection. 

Wells  that  penetrate  water-bearing  zones  below  the  elevations 
shown  on  Figure  3  require  additional  sealing,  as  indicated 
for  Zone  III. 


Zone  III. 


The  Basin  has  multiple  aquifers  separated  by  fine-grained 
members  of  varying  permeability,  horizontally  and  vertically. 
As  in  Zone  II,  well  logs  indicate  that,  in  some  areas,  wells 
penetrate  sand  and  gravel  predaninaxitly.  However,  the  clay 
member  underlying  an  A  aquifer  is  believed  to  be  fairly 
continuous . 

The  aquifers  to  be  protected  in  Zone  III  are  those  underlying 
the  A  aquifer  of  the  Paiso  Robles  formation.  In  some  portions 
of  the  Basin,  where  the  A  aquifer  consists  of  multiple  aqui- 
fers, the  sealing  should  be  below  the  first  aquifer.  Eleva- 
tions of  the  top  of  the  clay  members  underlying  the  A  aquifer 
or  the  upper  aqiiifer  of  the  A  aquifer  are  shown  on  Figure  3« 

Recommended  Standards .  Wells  that  do  not  penetrate  elevations 
shown  on  Figure  3  shall  comply  with  the  requirements  of  Zone  II, 
In  addition  to  the  requirements  for  Zone  II,  the  annular  seal 
in  all  wells  that  penetrate  water-bearing  zones  below  the  ele- 
vations shown  on  Figure  3  shall  extend  20  feet  below  those 
elevations.  Moreover,  the  casing  of  all  wells  shall  not  be 
perforated  above  them. 

Beca\ise  many  of  the  wells  in  the  western  half  of  Zone  III  are 
less  than  100  feet  deep,  the  base  of  the  sealing  horizon  for 
this  portion  of  Zone  III  is  based  on  the  extrapolation  of 
meager  data.  In  this  portion,  the  sealing  horizons  in  the 
construction  of  a  new  well  shoiild  be  based  on  the  well  log, 
iising  the  elevations  shown  on  Figure  3  as  a  guide. 


WELL  MAINTENANCE  STANDARDS 


To  protect  the  quality  of  the  affected  water,  the  annvilar  space  in 
all  zones  of  the  Basin's  present  wells  —  whether  they  are  idle  or  in 
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use  —  should  be  maintained  according  to  the  standards  pres- 
cribed for  construction  of  new  wells,  if  the  wells  are  not 
sealed  already. 

WELL  ABANDONMENT  AND  DESTRUCTION  STANDARDS^ 

To  protect  the  quality  of  the  affected  water,  a  well  not  in 
use  for  one  year  shall  be  destroyed  or  maintained  as  defined 
under  Section  21,  DWR  Bulletin  No.  7U. 

Those  wells  that  no  longer  serve  a  useful  purpose  or  have 
fallen  into  such  a  state  of  disuse  eind  disrepair  that  they 
may  become  a  meeuis  for  degradation  to  groimd  water  quality 
should  be  destroyed  in  a  manner  that  will  prevent  impairment. 

In  portions  of  the  study  area,  supplementsil  standards,  in 
addition  to  those  in  DWR  Bulletin  No.  7^,  are  needed  to  pro- 
tect the  q\iality  of  ground  water  when  a  well  is  destroyed. 
Such  stajidards  are  for  sealing  off  water  of  impaired  quality. 


Zone  I. 


Wells  in  Zone  I  should  be  destroyed  according  to  the  standards 
in  DWR  Bulletin  No.  7*+. 


Zone  II. 


Zone  III. 


In  Zone  II,  all  wells  to  be  destroyed  shall  be  filled  and 
sealed  with  impervious  sealing  material  from  the  ground  sur- 
face to  the  elevations  shown  on  Figure  2.  The  remainder  of 
the  well  may  be  filled  with  inert  filler  material. 


In  addition  to  the  requirements  in  Zone  II,  wells  to  be  des- 
troyed shall  be  filled  and  sealed  with  a  20-foot-thick  imper- 
vious sealing  material  extending  upward  from  20  feet  below 
those  elevations  shown  on  Figure  3.  The  remainder  of  the  well 
shall  be  filled  with  inert  filler  material. 


l/Before  any  water  well  is  destroyed,  the  San  L\iis  Obispo  County  Flood 
Control  and  Water  Conservation  District  or  the  State  Department  of 
Water  Resoiirces  should  be  consulted.  Use  of  such  wells  for  moni- 
toring of  groiind  water  conditions  will  be  reviewed. 
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iimum  thickn*«a 
m  (AM) 


TABLE    r  (nev.MO) 
CBIERALIZED  STMTICWAPHIC  COLUMW  OF  WATEK-BEAKINC  FOKMATIOMS" 


A«ilf*t 


U  bast 

(in  faM) 


GM*r*liia4  litkalanr 
aad  araal  aitanC 


H|r4ragaala(ic  faaUrai 

II  vislds.  and  loacific  caoacitv   (SO 


Ouna  und-Qw 
(190) 


Alluvium— ^1 
Arroyo  Granda 


Creek 
(130) 


Alluvium-Oal 

Loa  Barroa  Cieek 

(100) 


190 


Upper  Zone  SO 

(SO) 


Lowar  Zone 
(80) 


Undit4ei«ntialBd 
(100) 


130 


100 


Fine  to  medium  tand.  UrKxntoliditad.   Bttentive 
dune  belt  along  coast. 


Flr>e  to  coarse  sand  arvi  gravel  with  sandy  silt  and 
clay.   Grades  to  sandy  silt  and  clay  south  and 
east  of  streanibed-    line onsolida ted. 

Medium  to  coarse  sand,  gravel,  and  locally 
cobbles  witti  sandy  silt  and  clay.   Unconsolidated. 


Fine  tocoarse  sand  and  gravel  with  sandy  silt  and 
clay.    Unconsolidated. 


Hi|^  pennaabilily.    Largely  unsaturated.    OKon- 
fined.   Transmits  precipitation  to  Q)l     Not  tapped 
by  wells. 


Moderate  to  high  permeability.   Unconfined.   Tap- 
ped t^  domestic  wells  near  coast.    70  gpm. 
SC  14  gpm/ft 

Hi^  permeability.   Confined  to  semiconfined 
(upstream).    Principel  aquifer  o<  Arroyo  Grande 
Plain.   Tapped  by  targe  irrigation  wells.    17(X)  gpm 
SC  SOgpm/tt. 

Moderate  to  high  permeability.    Unconfined  to 
semiconfined.    Tapped  by  a  few  domestic  wells. 


Terrace  Depoaitt 
-Ot 
(   50) 

Older  Ome  Sand 

-Qao 
Tri-Cities  Mesa 

(  40) 

Nipomo  Meaa 
(ISO) 


50 


40 
150 


Fine  tocoarse  sand  with  gravel  and  sandy  to 
gravelly  silt.    (Jhconsolidated.    Limited  to  a  sirall 
area  northwest  of  the  City  of  Grover  City 

Fine  to  medium  sand.    Unconsoli(fatad.    Limited  to 
mesas. 


Low  to  moderate  permeability. 
Unccn  fined. 


Largely  unsaturated. 


Moderate  penneability.    Largely  unsaturated.    Un- 
confined. Transmits  precipitation  and  locally  return 
irrigation  water  and  sewage  to  underlying  T(^.  Tap- 
ped by  sand  points  and  domestic  wells  near  Black 
1-ake  Slou^  on  Nipomo  Mesa. 


O    M 


PasoRobles  A  to  E  Zones  890  Fine  tocoarse  sand  and  gravel,  silty  toclayey 

Formation  sand  and  gravel,  and  fine  to  medium  silty  sand. 

-TQp  Unconsolidated.   Two  to  fi\A  aquifers  desi^iated 

(780)  from  top  to  bottom  as  the  A  to  E  Zones.    Aquifers 

separated  by  silt  and  clay  confining  beds  near 
coast,  merged  inland. 


Moderate  to  hi^  permeability.   Confined  at 
coast  and  t)elow  alluvial  plains.   Confined  to 
unconfined  beneath  mesa  and  along  flanks  of 
foothills.    Major  aquifer  system.   Tapped  by 
large  municipal,  industrial  and  irrigation  wells, 
as  well  as  numerous  domestic  wells. 


Careaga  Sand 
-Tpc 
(740) 


Pismo  Fomation 

-Tpp 

Fresh  water- 

searing  sandstone 

members 

IfifflB 


undifferentiated     1.600 


Undifferentiated        600 


Fine  to  coarse  sand  with  gravel,  fine  to  medium 
sand,  and  silty  sand.    Unconsolidated  to  well 
cem«)tod.  calcareous.    Two  to  three  aquifers,  un- 
differentiated.   Aquifers  separated  by  relatively 
continuous  silt  and  clay  confining  beds.    Underlies 
the  basin. 

Fine  tocoarse  sand  with  inte(t>eds  of  haid  calcar- 
eous sandstone.  Unconsolidattd.  Upper  portion 
believed  equivalent  to  Careaga  Sar>d.  Limited  to 
tie  San  Luis  Hills. 


Low  to  moderate  penneability.  Confined.  Tapped 
by  a  tew  deep  wells  multiperforated  in  overlying 
aquifers.   Potentially  an  important  water  supply. 


Low  to  moderate  permeability.    Unconfined 
Tapped  t^  a  few  domestic  wells.   Potentially  an 
important  water  supply. 


■Fi^ire  3  of  Bulletin  ^k).  63-3. 
"Arrovo  Grande  Basin 


-20- 


GEOLOGY 


CHAPTER  III.  GEOHYDROLOGY 


The  nature  and  extent  of  the  Arroyo  Grande  Basin  and  the  dis- 
tribution and  sequence  of  its  water-bearing  materials  were 
determined  by  geologic  studies  (DWR,  1970).  The  amount  of 
replenishment  of  the  ground  water  basin  and  the  manner  and 
extent  of  its  discharge  of  ground  water  were  determined  by 
hydrologic  studies  (DWR,  1958  and  I97O). 


Deposition  of  the  water-bearing  formations  is  largely  the 
result  of  geologic  events  since  late  Pliocene  time.  The 
relationship  of  the  water-bearing  zones  and  the  areal 
relationship  and  description  of  the  geologic  formations 
are  depicted  on  Figure  h   and  in  Table  2. 


Water-Bearing  Formations 


The  water-bearing  sediments,  from  youngest  to  oldest,  consist 
of  Recent  sajid  d\ines,  alluvium,  terrace  deposits,  older  saoad 
dunes,  Paso  Robles  formation,  Careaga  sand,  and  Pismo  forma- 
tion (locally  water-bearing).  These  include  all  permeable 
deposits  capable  of  storing  water  (Figure  k  and  Table  2). 
In  some  cases,  however,  they  lie  above  the  regional  water 
table  and  do  not  produce  any  water. 

In  area^  where  sands  and  gravels  underlie  the  Basin's  surface, 
deep  percolation  of  precipitation,  surface  runoff,  and  irri- 
gation return  to  the  water  table  are  unrestricted.  In  addi- 
tion, in  areas  where  shallow  layers  of  low  permeability  are 
present,  small  qviantities  of  water  percolate  to  the  water 
table  via  lenses  of  sand  and  gravel. 

The  fine-grained  materials,  particularly  silts  p^ i  clays, 
have  only  minute  spaces  between  the  particles  and  conse- 
quently resist  water  movement.  Layers  of  these  materials 
between  aquifers  that  do  not  furnish  enough  water  to  supply 
wells  are  called  aquicludes  or  aquitards ;  they  reduce  the 
rate  of  vertical  movement  of  ground  water  from  the  ground 
surface  and  between  aquifers.  Hence,  the  location  of  aqui- 
cludes, or  aquitards,  has  a  direct  bearing  on  the  determi- 
nation of  water  well  standards. 

Recent  Sand  Dunes.  This  formation  usually  lies  above  the 
freshwater  table.  It  may  contain  sea  water  where  it  is  in 
contact  with  the  ocean,  ajid  it  yields  no  usable  fresh  water. 
Recent  sand  dime  deposits  consist  of  fine-  to  medium-sized 
beach  sands  and  extend  inland  for  about  2  miles.  They  are 
not  tapped  by  wells. 
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Recent  and  Upper  Pleistcx;ene  Alluvium.  These  formations  form 
the  principal  water-bearing  unit  in  the  eurea.  Wells  in  the 
lower  zone  of  alluvium  of  Arroyo  Grande  Creek,  where  esti- 
mated permeability  ranges  from  2,300  to  3,000  gallons  per 
day  per  square  foot  (gpd/sq.ft.)>  yield  as  much  as  1,700 
gallons  per  minute  (gpn).  This  lower  zone  of  sand  and 
gravel,  with  clay  interbeds,  reaches  a  maximum  thickness 
of  80  feet  near  the  coast.  An  upper  zone  of  finer-grained 
material,  usually  less  than   50  feet  thick,  overlies  the 
coarse  lower  zone.  The  upper  zone  yields  water  at  a  lesser 
rate  than  the  lower. 

Terrace  Deposits.  This  formation  of  upper  Pleistocene  age 
usually  lies  above  the  water  table  and  transmits  water  to 
underlying  sediments  or  to  the  ocean.  When  saturated,  how- 
ever, it  readily  yields  water  to  wells.  It  covers  a  limited 
area,  consists  of  silt,  sand,  and  gravel;  and  is  as  much  as 
50  feet  thick.  These  deposits  have  undergone  only  a  limited 
development . 

Older  Sand  Dunes .  This  formation  of  upper  Pleistocene  age 
has  high  infiltration  and  percolation  rates  and  forms  sig- 
nificant areas  of  recharge  of  rainfall.  The  formation  does 
not  yield  much  water  because  (l)  it  is  largely  unsaturated; 
and  (2)  because  sand  enters  wells  during  periods  of  high 
pumping.  Water  that  is  not  pumped  percolates  to  the  deeper 
water-bearing  zones  and  moves  laterally.  These  dunes  overlie 
about  5  squso-e  miles  of  the  Basin. 

Paso  Robles  Formation.  This  formation  of  lower  Pleistocene 
eige  ranks  second  only  to  alluvium  as  a  ground  water  producer. 
Wells  yield  up  to  2,500  gpm.  The  formation  consists  of  sand, 
gravel,  silt,  and  clay,  with  permeability  ranging  frcam  5OO 
to  1,700  gpd/sq.ft.  (DWR,  1958).  Although  it  surfaces  in 
comparatively  small  areas,  it  underlies  large  parts  of  allu- 
vium and  older  sand  dunes,  thus  forming  a  major  aquifer.  The 
Paso  Robles  formation  contains  five  water-bearing  zones  -  A 
through  E  -  separated  by  clay  (Table  2) .  As  the  formation 
approaches  the  foothills,  the  aquifers  merge  and  thin  out. 

Careaga  Sand.  This  formation  of  Pliocene  age,  predominantly 
of  marine  origin,  attains  a  thickness  of  as  much  as  7^0  feet, 
and  has  a  low  to  moderate  permeability  -  about  70  gpd/sq.ft. 
It  wholly  underlies  the  Paso  Robles  formation,  where  it  forms 
a  minor  aquifer.  A  few  deep  multiperf orated  wells  tap  this 
formation.  It  is  potentially  an  important  water  supply. 

Pismo  Formation.  This  formation  of  lower  to  upper  Pliocene 
age,  outcrops  northeast  of  U.  S.  Highway  101,  extending 
eastward  frcsa  Arroyo  Grande  Creek  to  west  of  Pismo  Creek. 
It  is  locally  water-bearing;  the  water-bearing  portion  is 
composed  of  sand  similar  to  Careaga  sand  and  ranges  from 
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70  to  600  feet  thick  with  permeabilities  of  more  than 
100  gpd/sq.ft.  (DWR,  1970 ) .  This  formation,  which  is 
potentially  an  important  water  supply,  has  vindergone 
only  limited  development. 


Nonwater-Bearing  Formations 


Consolidated  rocks  occasionally  yield  a  little  fresh  water 
to  wells  and  springs  from  fractures  and  Joints,  but  are  con- 
sidered in  this  study  as  nonwater-bearing  when  they  yield 
less  than  25  gpm.  They  consist  of  the  Monterey  and  Vaqueros 
(marine)  formations  of  Miocene  age,  associated  volcanics, 
and  Cretaceous  and  Jxirassic  rocks. 


HYDROLOGY 


The  ground  water  is  replenished  princii)ally  by  percolation 
of  streamflow  ajid  precipitation,  plus  some  excess  irrigation 
water  and  subsurface  inflow  from  essentially  nonwater-bearing 
areas.  Ground  water  is  diminished,  however,  by  subsurface 
outflow,  pumping,  evapotranspiration,  and  export.  About 
half  the  effluent  resulting  from  municipal  use  of  water  is 
discheirged  to  the  ocean  via  the  outfall  sewerline  completed 
in  1966. 

Runoff  from  Lopez  and  upper  Arroyo  Grajide  Creeks  is  controlled 
by  Lopez  Reservoir,  which  was  completed  in  January  1969  by 
SLOCFCWCD.  Its  capacity  is  52,000  acre-feet,  with  an  esti- 
mated yield  of  6,230  acre-feet  per  year.  It  was  filled  &s   a 
result  of  the  extremely  high  runoff  in  January  and  February 
1969.  Impoundment  of  sxirface  water  regulates  the  peaJc  flow, 
resulting  in  longer  periods  of  lower  flow. 

A  recently  completed  distribution  system  will  provide  Lopez 
Reservoir  water  for  the  Pismo,  Nipcano  Mesa,  San  Luis  Obispo 
Creek,  and  Port  San  Luis  hydrologic  subsireas.  As  of  June  1970, 
the  Cities  of  Pismo  and  Grover  City  each  accept  8OO  acre-feet 
annually  and  the  City  of  Arroyo  Grande  accepts  about  1,000 
acre-feet  and  can  accept  up  to  2,290  acre-feet  annually. 

Prior  to  the  recent  exportation  of  Lopez  Reservoir  water  to 
the  City  of  Pismo  Beewih,  ground  water  exported  from  Arroyo 
Grande  Basin  to  Pismo  Beach  served  as  that  community's  major 
source. 


Precipitation 


An  isohyetal  map,  based  on  the  1935-36  to  1966-67  average  sea- 
sonal precipitation,  indicates  that  the  most  rainfall  occurs 
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on  the  western  slopes  of  the  Santa  Lucia  Mountains,  As  eleva- 
tions rise,  rainfall  increases  inland  from  15  inches  along  the 
southern  boundary  to  50  inches  near  Lopez  Mountain,  About 
75  percent  occiirs  between  December  and  April,  less  than  2  percent 
between  June  and  October, 


Surface  Water 


All  creeks  flow  heavily  during  wet  winters  and  some  are  dry  during 
summer.  Seasonal  and  monthly  runoff  varies  with  precipitation. 
However,  the  records  of  the  Arroyo  Grande  Creek  gaging  station  at 
Arroyo  Grande  indicate  eilmost  all-yeax  flow;  for  the  water  years 
1958-59  ■to  1965-66,  it  averaged  1,700  acre-feet  per  year  and  ranged 
from  none  at  all  to  about  9*200  acre-feet,  A  station  upstream, 
however,  has  recorded  only  seasonal  flow. 

Lakes  and  ponds  in  the  Basin  were  formed  by  coastal  sand  dunes  that 
blocked  the  seaward  movement  of  surface  water.  Their  surface  areas 
fluctuate  seasonally  from  kO   acres  to  a  fraction  of  an  acre.  They 
are  replenished  by  precipitation,  surface  runoff,  irrigation  return, 
and  ground  water  seepage. 


Ground  Water 


Ground  water,  used  for  irrigation,  indvistrial,  and  domestic  purposes, 
is  found  chiefly  in  alluvium  along  Arroyo  Grande  Creek,  where  it  is 
generally  vinconfined  (Table  2),  Ground  water  —  confined  and  uncon- 
fined  —  is  also  found  in  the  following  sediments:  terrace  deposits, 
older  sand  dvines,  Paso  Robles  formation,  Careaga  sand,  ajid  Pismo 
formation. 

Except  in  localized  areas,  where  ground  water  flow  is  affected  by 
local  geohydrology,  levels  indicate  that  movement  follows  the  land 
gradient.  In  the  fall  of  1969*  the  water  level  in  a  few  wells  less 
than  a  mile  from  the  coast  was  drawn  down  about  2  feet  below  sea 
level.  Farther  inland,  the  level  in  seme  wells  has  been  drawn  down 
about  8  feet  below  sea  level.  In  I967,  the  level  in  Well  No,  32/13E- 
29GI,  about  2  miles  inland,  was  2l+,5  feet  below  sea  level  dxu-ing 
pumping. 

Onshore  intrusion  of  sea  water  into  ground  water  is  not  an  immediate 
problem,  although  it  is  undoubtedly  occurring  offshore  and  may,  in 
time,  reach  coastal  wells  (DWR  Bulletin  No.  63-3). 

The  estimated  storage  capacity  of  the  Basin  is  700,000  acre-feet; 
the  storage  capacity  of  the  Basin  above  sea  level  is  l<O,000  acre- 
feet  (DWR,  1958),  The  amount  that  can  be  extracted  anniially 
without  causing  a  long-term  change  in  ground  water  elevations  is 
estimated  to  be  9>500  acre-feet.  The  maximum  depth  of  the  base  of 
the  fresh  ground  water  at  the  coastline  is  about  700  feet  below 
sea  level  (DWR,  I970), 


-26- 


CHAPTER  rV.  WATER  QUALITY 


In  the  study  area,  surface  and  ground  water  resources  are  used 
beneficiaJ.ly  for  recreation,  for  fish-and-wildlife  propagation, 
and  for  domestic,  mtmicipal,  industrial,  and  agriciilt\iral 
purposes.  To  establish  well  standards  that  will  protect  the 
quality  of  a  particular  body  of  ground  water  for  these  \ises, 
the  factors  affecting  the  quality  must  be  iinderstood. 


SURFACE  WATER 


The  Arroyo  Grande  hydrologic  subarea's  surface  water  includes 
the  perennial  flow  and  storm  runoff  of  Arroyo  Grande  Creek 
and  its  tributaries ;  shallow  perennial  lakes  and  marshes ;  a 
tidaJl  estuary;  lagoons;  irrigation  return  water  in  drainage 
ditches;  and  Lopez  Reservoir. 

Analyses  of  the  chemical  quality  of  these  waters  which  re- 
plenish the  area's  ground  water  are  summarized  in  Table  3^ 
Most  flowing  surface  water  is  Class  1  and,  to  a  lesser  degree. 
Class  2  for  irrigation,  and  a  sample  frcm  Meaxiow  Creek  is 
Class  3>  due  to  the  high  chloride  (Cl)  concentration. 

Water  from  Arroyo  Grande,  Lopez,  and  Tar  Springs  Creeks  gen- 
erally meets  U.  S.  Public  Health  Service  (USPHS)  Drinking 
Water  Standards  except  for  total  dissolved  solids  concen- 
trations that  often  exceed  500  milligrams  per  liter  (mg/l)*, 
but  are  also  often  less  than  700  mg/l.  Water  from  Meadow, 
Canyon  No.  1,  and  Los  Berros  Creeks  has  contained  concen- 
trations of  TDS,  chloride,  siilfate  (SOi^^),  nitrate  (NO^) ,  and 
magnesium  (Mg)  in  excess  of  the  Drinking  Water  Standards  limits. 

Water  in  lakes  ajid  lagoons  is  Class  2  and  3  for  irrigation. 
Also,  such  water  does  not  meet  the  recommended  LBPIE  Drinking 
Water  Standards,  because  of  sulfate  and  chloride  concentra- 
tions above  250  mg/l,  magnesium  concentrations  above  125  mg/l, 
and  TDS  concentrations  above  500  mg/l. 


GROUiro  WATER 


Usually,  the  ground  water  quality  in  the  Basin  improves  with 
depth  (Table  k) .     Thus,  groixnd  water  is  generally  Class  1  and 
2  for  irrigation,  £iltho\igh  occasionaJ.ly  it  is  Class  3  becaiise 
of  high  electrical  conductance  and  chloride  concentrations. 

For  domestic  use,  groiind  water  commonly  contains  mineral  con- 
centrations in  excess  of  USPHS  Standards,  particularly  TDS, 
and  —  to  a  lesser  degree  and  in  descending  order  according 


•^Essentially  equivalent  to  parts  per  million  (ppm). 

-27- 


TABLE    3 

SUMMARY  OF  SELECTED  MINERAL  CONSTITUENTS  IN 
SURFACE  WATER 

Categorv 

Number 

of 
analyses 

Constituents  i 

1  mg    1 

EC  X   106 
at  25°  C 

Mg 

S04 

CI 

NO3 

B 

TDS 

Mm. 

Avg. 

Max 

Min. 

AvB. 

Max 

Mm 

«vo. 

Max, 

Mm. 

Avo- 

Max 

M.n. 

Avg. 

Max. 

Mm 

Avo. 

Max. 

M<n. 

Avo. 

Max. 

CREEKS 

Atrovo  Grande 

1/ 

12 

43 

86            62 

159 

263 

13 

32           53 

0.0 

3.0         14.0 

0,00 

0.06 

0,12 

265 

605 

825 

356 

860      1.165 

Canyon  No.   1 

1 

58 

66 

255 

0.0 

0.50 

968 

1.565 

Lopez 

4 

12 

33 

47            28 

83 

123 

10 

13           18 

_0.0 

0.3            1.0 

0.00 

0.06 

0.19 

190 

390 

518 

257 

546         747 

Los  Berros 

3 

23 

90 

128            63 

4ao 

689 

26 

108         176 

4.0 

33.4        87.5 

0.10 

0.15 

0.23 

320 

1.343 

1.917 

449 

1.671      2,404 

Meadow 

1 

97 

305 

556 

8.7 

0.06 

1.809 

2.919 

Tar  Springs 

2 

27 

42 

57            55 

136 

220 

30 

36           42 

0.0 

3.0           6.0 

0.10 

0.25 

0.40 

297 

488 

678 

412 

736      1.060 

LAKES 

Big  Twin 

t 

151 

213 

347 

1.9 

0.49 

1.868 

3,000 

Celery 

1 

148 

996 

21B 

6.2 

0.44 

2.327 

2.821 

La  Sage  Rivier 
Golf  Course 

3 

1 

101 

371 

628 

16.0 

0.02 

1.941 

3.124 

Pisrno 

1 

113 

12 

1.012 

3.7 

0.80 

2.806 

4.671 

White 

3 

89 

108 

138        148 

378 

657 

279 

481        676 

2.5 

25.8        37.2 

0.60 

1.00 

1.40 

1,913 

2,178 

2.400 

2.612 

3,145     3,623 

LAGOON 

Pismo 

3 

72 

145 

274        230 

419 

744 

210 

1.375    3.464 

0.0 

4.3          6.8 

0.00 

0.50 

1.30 

1.035 

3.417 

7,626 

1,649 

5.033   11,000 
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TABLE 

4 

MINERAL 

CONST 

ITUENTS     FROM     SELECTED     WELLS 

ARROYO 

GRANDE     BASIN 

*a.L 

Seel 
(feet) 

Number 

of 
enelytee 

Contt 

tuenti 

n  mg    1 

TOS 

NO, 

SO, 

CI 

Mg. 

Urn. 

AVQ, 

Ua«, 

Min 

1     *"»■ 

Mas 

Mm 

1     Avg, 

1     Max, 

Mm 

Avg,  , 

Max 

Ai/g 

DEPTH     O'- 

so' 

32S/12E-24J1 

— 

— 

408 

— 

— 

96 

— 

— 

66 

— 

— 

64 

— 

17 

-24K1 

— 

748 

1,313 

1,677 

0 

4 

e 

96 

149 

192 

107 

420 

603 

66 

-24  Rl 

o-x- 

667 

1,237 

2,410 

6 

66 

113 

48 

80 

110 

96 

396 

871 

66 

32S/13E-  8J1 

C.  T, 

— 

374 

— 

— 

0 

— 

— 

43 

— 

— 

136 

76 

12 

-1202 

None' 

10 

660 

623 

674 

0 

2 

10 

83 

161 

188 

47 

68 

76 

46 

-19L1 

— 

— 

270 

— 

-- 

76 

— 

-- 

37 

— 

— 

60 

— 

8 

-18N1 

C.T. 

232 

388 

490 

67 

91 

133 

33 

61 

96 

67 

72 

84 

16 

-20M3 

— 

470 

606 

642 

133 

138 

142 

77 

81 

86 

82 

83 

86 

28 

-28£6 

-30F1 

C-1S 
X-40 

422 
1,900 

663 

1,964 

706 
2,032 

26 
23 

36 

27 

46 
33 

127 
192 

142 
337 

167 
437 

40 
641 

48 
674 

66 
696 

28 
63 

-30H1 

C.T. 

426 

466 

616 

104 

141 

163 

79 

89 

97 

63 

69 

66 

21 

-30K10 

— 

— 

670 

— 

— 

126 

— 

134 

— 

— 

83 

— 

32 

-30L2 

C.T. 

11 

629 

666 

1,064 

6 

26 

67 

96 

128 

160 

43 

94 

266 

47 

-30N1 

0-16 

631 

646 

696 

2 

4 

8 

163 

243 

366 

100 

116 

132 

33 

-30(34 

— 

— 

733 

— 

— 

118 

— 

— 

166 

— 

— 

94 

— 

39 

-31B' 

r.  T. 

796 

833 

872 

90 

98 

107 

183 

196 

210 

91 

96 

98 

46 

-3 182 

0-10- 

— 

640 

— 

— 

34 

— 

— 

164 

— 

— 

45 

— 

66 

-31 B4 

— 

— 

786 

— 

— 

117 

— 

— 

181 

— 

— 

103 

— 

64 

-31B6 

— 

— 

760 

— 

— 

121 

— 

— 

169 

— 

— 

103 

— 

42 

-31 B9 

— 

— 

617 

— 

— 

113 

— 

— 

184 

— 

— 

"2 

— 

60 

-31 C1 

— 

1.468 

2.360 

2,871 

0 

2 

4 

36 

284 

410 

623 

89t 

1,101 

96 

-31J2 

— 

816 

1,091 

1,419 

11 

38 

66 

242 

347 

634 

60 

67 

99 

80 

-31K1 

— 

— 

1,447 

— 

— 

9 

— 

— 

494 

— 

— 

124 

— 

132 

-32A1 

C.T. 

14 

240 

636 

724 

33 

103 

172 

21 

134 

194 

36 

61 

76 

31 

-3aC3 

— 

— 

639 

— 

— 

148 

— 

~ 

110 

— 

— 

104 

- 

31 

-32E2 

— 

— 

666 

— 

— 

0 

— 

— 

142 

— 

— 

87 

— 

31 

-3JH1 

— 

12 

486 

876 

1,148 

42 

96 

126 

147 

261 

346 

62 

72 

99 

61 

-32U18 

— 

— 

1,144 

— 

— 

86 

— 

— 

288 

— 

— 

123 

— 

86 

-34qi 

— 

— 

616 

— 

— 

196 

~ 

— 

22 

— 

— 

106 

— 

20 

32&'14E-16P1 

None 

~ 

898 

— 

— 

_12 

— 

~ 

268 

— 

— 

_67 

— 

_68 

Average  for  30  w 

elle 

831 

70 

169 

160 

46 

DEPTH     50' 

-180' 

32S/12E-24R2 

0-70 

468 

629 

681 

10 

18 

29 

76 

96 

132 

64 

99 

141 

38 

32S/13E-11M1 

C.  T. 

— 

207 

— 

— 

0 

— 

— 

8 

— 

— 

36 

— 

3 

-12C4 

C    T 

— 

808 

— 

— 

0 

— 

— 

300 

— 

— 

42 

— 

68 

-t4R2 

— 

616 

647 

678 

0 

3 

6 

73 

76 

80 

63 

64 

66 

66 

-19J2 

— 

248 

263 

268 

69 

92 

116 

2 

8 

16 

46 

66 

66 

63 

-1901 

— 

— 

336 

— 

— 

80 

— 

— 

36 

— 

— 

68 

— 

10 

-20M1 

— 

— 

337 

— 

— 

20 

— 

— 

14 

— 

— 

92 

— 

8 

-20N1 

C.T. 

— 

630 

— 

— 

116 

— 

— 

136 

— 

— 

78 

— 

40 

-20N6 

— 

460 

673 

697 

107 

120 

133 

93 

99 

106 

63 

126 

187 

26 

-2201 

— 

— 

1,871 

— 

— 

102 

— 

— 

719 

— 

— 

116 

— 

131 

-24D1 

— 

— 

960 

— 

— 

0 

— 

— 

308 

— 

— 

71 

— 

60 

-27D3 

— 

1.694 

1,774 

1,864 

0 

2 

3 

686 

617 

660 

116 

lie 

118 

86 

-28A4 

C.  T.' 

— 

1,686 

— 

— 

1 

— 

— 

673 

— 

— 

97 

— 

16 

-28  El 

11-36 

660 

687 

692 

14 

19 

26 

167 

169 

177 

61 

66 

60 

63 

-29D1 

C.  T. 

481 

683 

642 

0 

2 

6 

112 

137 

149 

27 

32 

34 

46 

-29D2 

C.  T. 

468 

472 

478 

116 

116 

116 

62 

69 

77 

63 

72 

81 

19 

-2903 

— 

320 

364 

408 

96 

96 

96 

36 

38 

41 

46 

67 

68 

13 

-2961 

0-26 

6 

663 

688 

610 

6 

66 

144 

112 

134 

160 

36 

66 

72 

34 
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TABLE    4 

MINERAL     CONSTITUENTS     FROM     SELECTED     WELLS 
ARROYO     GRANDE     BASIN 

(Centlnutd) 


SmI 


Number 

of 
snalytM 


Avg. 


Conttituenti   in  mg/l 


NO, 


Avs. 


SO. 


Avg. 


AvQ, 


Mg. 


Avg. 


DEPTH     so'  -   180'     (Cofltlnuwl) 


32S.13E-2962 

0-26 

446 

672 

666 

0 

48 

100 

106 

122 

136 

44 

64 

91 

36 

-29E3 

0-36 

666 

609 

644 

37 

63 

107 

128 

133 

136 

63 

69 

73 

38 

-29€6 

— 

— 

666 

— 

— 

166 

— 

-- 

84 

— 

— 

69 

— 

28 

-29F1 

0-66* 

694 

7B6 

814 

8 

66 

96 

127 

141 

161 

62 

SO 

100 

40 

-29G1 

— • 

10 

460 

613 

706 

9 

40 

111 

131 

143 

163 

32 

46 

80 

43 

-28*' 1 

— 

— 

374 

— 

— 

3 

— 

— 

98 

— 

— 

32 

— 

17 

-30F2 

0-70- 

662 

606 

660 

26 

26 

31 

140 

149 

163 

68 

62 

68 

40 

-30H2 

C.  T, 

12 

440 

494 

610 

83 

108 

133 

64 

70 

89 

60 

70 

103 

26 

-30K4 

— 

— 

696 

— 

— 

6 

— 

— 

100 

— 

— 

36 

— 

36 

-30K6 

— 

700 

726 

7S3 

3 

66 

108 

149 

167 

166 

37 

68 

60 

41 

-30K6 

— 

646 

728 

904 

6 

60 

66 

123 

149 

166 

39 

117 

184 

48 

-30N3 

0-66* 

6«1 

782 

804 

0 

0,4 

1 

231 

241 

260 

41 

68 

73 

68 

-30P1 

— 

612 

631 

736 

13 

23 

36 

106 

123 

147 

32 

86 

108 

43 

-30P2 

— 

— 

766 

— 

— 

116 

— 

— 

209 

— 

— 

102 

— 

60 

-3(H1 

C,T. 

13 

470 

567 

792 

62 

94 

128 

67 

114 

160 

67 

73 

86 

31 

-30« 

— • 

664 

691 

629 

131 

164 

176 

106 

114 

122 

67 

7 

76 

27 

-30R11 

C.T, 

— 

680 

— 

— 

120 

— 

— 

121 

— 

— 

61 

— 

21 

-31F1 

— 

676 

767 

622 

0 

1 

4 

220 

234 

242 

41 

44 

60 

66 

-31 F2 

0-130' 

949 

966 

1,006 

0 

1 

2 

364 

376 

394 

44 

47 

62 

66 

-32D2 

— • 

494 

641 

680 

24 

60 

69 

104 

121 

13) 

39 

49 

69 

36 

-32  C3 

— • 

661 

6«6 

676 

32 

61 

69 

120 

126 

130 

41 

46 

63 

37 

-3209 

C.  T. 

— 

684 

— 

— 

1 

— 

— 

162 

— 

— 

36 

— 

63 

-32D10 

C.T. 

672 

641 

693 

2 

23 

40 

140 

166 

171 

6 

33 

44 

48 

-32E13 

— 

— 

666 

— 

— 

0 

— 

— 

178 

— 

— 

32 

— 

63 

-32L2 

— 

666 

691 

724 

0 

1 

3 

161 

171 

192 

33 

36 

37 

73 

-32LB 

C,  T. 

— 

610 

— 

80 

— 

— 

— 

121 

— 

— 

67 

— 

61 

-32Le 

C.  T. 

— 

637 

— 

— 

1 

— 

— 

148 

— 

— 

39 

— 

68 

-32M1 

C,  T. 

— 

844 

— 

— 

22 

— 

— 

233 

— 

— 

69 

— 

96 

-33F1 

— 

321 

878 

934 

6 

26 

46 

231 

269 

268 

35 

44 

63 

90 

-3*3 

C.T. 

— 

1.B24 

— 

— 

62 

— 

— 

610 

— 

— 

106 

— 

126 

32S/14E-17N2 

— 

— 

726 

— 

— 

16 

— 

— 

102 

— 

— 

60 

— 

79 

12N.36W-28Q1 

— 

— 

470 

— 

— 

19 

— 

— 

86 

— 

— 

49 

— 

6 

-29M1 

— 

— 

968 

— 

— 

0 

— 

— 

320 

— 

— 

74 

— 

72 

-29N1 

C.  T. 

1.2B4 

1,369 

1,474 

0 

1 

1,9 

399 

440 

480 

106 

109 

:i2 

99 

-34G4 

— 

730 

— 

— 

18 

— 

— 

183 

— 

— 

74 

— 

66 

-36E1 

— 

— 

786 

— 

— 

7 

— 

— 

181 

— 

— 

69 

— 

66 

-36E3 

C    T. 

-- 

716 

— 

— 

6 

-- 

— 

197 

— 

— 

71 

— 

69 

-36H2 

— 

7B2 

766 

770 

3 

4 

4 

183 

168 

194 

66 

68 

71 

42 

-3BJ1 

C.T. 

— 

268 

— 

— 

0 

— 

— 

9 

— 

— 

72 

— 

6 

Average  of  56  wells 


DEPTH     100'   -565' 


32S/12E24FI3 
32S/13E-29G2 
-30F3 
-3CN2 
-31 F3 
-31 F4 
12N/36W-32N1 
-3382 

Average  of  6  wells 


0-296 
Yes* 

o-»o- 

0-170* 
0-236- 
0-4  76- 
0-  26- 


645 
610 
600 
1,020 
1  060 
646 


636 
639 
633 
1,047 
1,091 
679 
246 
327 

649 


746 

661 

688 

1,069 

1,160 

628 


2 
19 


0 
27 
21 


6 
27 
1 
1 
2 
1 


164 
146 
176 
483 
481 

lie 


163 
165 
182 
487 
616 
127 
9 
36 

209 


166 
188 
496 
646 
144 


32 

32 
43 
48 
48 

76 


68 
62 
61 
82 
87 
62 


103 
46 
73 
56 

67 


46 
52 
41 
70 
74 
38 


C    T  -  Csblelool  well 
'   -  Gravel  pecked  well 
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to  frequency  --  nitrate,  sulfate,  magnesium,  and  chloride. 
The  water  is  usually  hard  and  often  very  hard. 

Concentrations  of  IDS   of  the  ground  water  extracted  from 
Arroyo  Grande  alluvial  deposits  along  the  Creek  range  from 
about  500  to  2,900  ag/l  and  total  hardness  from  about  400 
to  1,300  mg/l. 

Ground  water  extracted  from  a  semiperched  aq\iifer  in  the  Paso 
Robles  formation,  lying  beneath  the  older  sand  dune  deposits, 
ranges  from  about  200  to  90O  mg/l  in  TDS  (excluding  ground 
water  samples  from  wells  affected  by  saline  deposits  or  by 
sea  water).  This  water  in  the  semiperched  aquifer  is  softer, 
ranging  frcm  about  100  to  ^4-00  mg/l  in  total  hardness. 

Ground  water  extracted  from  Zone  A  (Table  2),  which  is  in  the 
Paso  Robles  formation,  ranges  from  250  to  1,000  mg/l  in  TDS 
(excluding  groxind  water  samples  from  wells  affected  by  saline 
deposits  or  by  sea  water),  and  ranges  from  about  100  to  6OO 
mg/l  in  total  hardness.  Ground  water  extracted  from  Zone  B 
ranges  from  about  200  to  1,200  mg/l  in  TDS  and  from  50  to 
650  mg/l  in  total  hardness. 

The  wells  with  the  highest  nitrate  concentrations  axe   centered 
within  a  6-square-mile  area  between  Arroyo  Grande,  Oceano, 
and  Grover  City  --  Sections  19,  20,  and  29-33  of  Township  32 
South,  Range  13  East,  MDB&M  --  where  nitrate  concentrations 
range  as  high  as  195  nig/l.  This  area  mostly  underlies  the 
permeable  older  sand  dune  deposits  (DWR,  October  I969) • 

Wells  and  springs  showing  concentrations  of  s\ilfate  greater 
than  250  mg/l  lie  along  low,  marshy  coastal  areas  and  along 
Arroyo  Grande,  Los  Berros,  and  Tar  Spring  Creeks  and  a  small 
creek  tributary  to  the  latter. 

Those  with  magnesium  concentrations  over  125  mg/l  are  few  smd 
widely  scattered,  and  most  of  those  with  high  chlorides  are 
near  the  ocean. 

Of  158  wells  and  springs  in  the  subarea  for  which  mineral 
analyses  are  available,  67  had  average  nitrate  concentrations 
exceeding  ^+5  mg/l;  ^3  had  average  sulfate  concentrations  ex- 
ceeding 250  mg/l;  10  had  average  magnesium  concentrations 
exceeding  125  mg/l;  and  5  had  average  chloride  concentrations 
exceeding  25O  mg/l. 


IMPORTED  WATER 


As  previously  stated,  SLOCFCWCD  has   contracted  for  water  from 
the  State  Water  Project.  Water  quality  objectives  for  project 
water  are  listed  in  Table  5- 
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TABLE  5 
WATER  QUALITY  OBJECTIVES 
STATE  WATER  PROJECT 


tituent 

Milligrams  per 

liter 

Cons 

^Monthly  average 

: Aver age  per  any: 
:10-year  period  : 

Maximum 

IDS 

khO 

220 

— 

Total  hardness 

180 

no 

— 

Chlorides 

110 

55 

~ 

Siilfates 

no 

20 

— 

Boron 

0.6 

— 

— 

Fluoride 

— 

— 

1.5 

Lead 

-- 

~ 

0.1 

Selenium 

— 

— 

0.05 

Hexavalent 

chromium 

— 

— 

0.05 

Arsenic 

— 

-- 

0.05 

Iron  plvis 

manganese 

— 

— 

0.3 

Magnesium 

— 

— 

125 

Copper 

— 

— 

3 

Zinc 

— 

— 

15 

Phenol 

— 

— 

0.001 

The  proposed  alignment  of  the  California  Aqueduct's  Coastal 
Branch  trends  southward,  passing  midway  between  the  City  of 
Arroyo  Grande  and  the  Lopez  Reservoir.  This  alignment  will 
provide  the  axea  with  a  source  of  good  quality  water. 


FACTORS  INFLUENCING  WATER  QUALITY 

Water  quality  is  impaired  by  nature  and  man. 


Impairment  by  Nature 


Arroyo  Grande  Creek  is  degraded  near  the  coast  by  the  mixing 
of  sea  and  fresh  water  due  to  tidal  action  that  extends  as 
far  inland  as  3,000  feet  (DWR  Bulletin  No.  63-3).  The  ground 
water  is  impaired  by  percolating  mixed  fresh  and  saline  sur- 
face water  where  streams  and  lagoons  are  inundated  by  sea 
water  during  high  tides. 
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A  small  stream,  Meadow  Creek,  flows  southeast  from  Pismo  Lake 
to  Arroyo  Grande  Creek  through  marshes  and  lagoons .  Its  water 
is  degraded  by  contact  with  and  solution  of  minerals  from 
marine  saline  deposits  (DWR,  October  I969). 

Saline  deposits  occurring  along  tidal  marshes,  lagoons,  and 
sloughs  readily  yield  chloride  and  sulfate  minerals  to  ground 
water . 

Hardness  is  caused  mainly  by  the  solution  of  calcium  and  mag- 
nesium from  the  Jurassic  rocks  found  in  this  area.  Ground 
water  migrating  downward  along  the  alluvium  of  Arroyo  Grande 
Creek  is  recharged  largely  by  runoff  from  the  upper  parts  of 
the  Valley.  Having  had  more  contact  with  calcium-magnesium- 
rich  minerals,  it  is  harder. 

Ground  water  from  beneath  older  dune  sand  deposits  is  consis- 
tently softer  and  of  better  quality  than  that  from  the  allu- 
vial deposits  along  Arroyo  Grande  Creek.  Older  sand  dune 
deposits  are  extremely  permeable  and  absorb  much  of  the  rain 
falling  on  them,  thereby  recharging  the  iinderlying  aquifers 
with  a  relatively  softer  and  less  mineral  concentrated  water. 

Ground  water  along  the  West  Huasna  fault  zone  shows  sulfate 
concentrations  of  more  than  250  mg/l.  This  is  caused  by  the 
solution  of  minerals  from  the  fractured  rock  zone  and/or  gases 
and  mineralized  Juvenile  water  moving  up  along  this  fault  zone. 


Impairment  by  Man 


Nitrate,  particularly,  and  --  to  a  lesser  degree  sulfate  and 
chloride  --  are  added  to  and  increase  the  mineral  constituents 
of  the  area's  ground  water  by  man's  activity.  Their  adverse 
effects,  however,  can  be  minimized. 

Nitrate  impairment  is  ca\ised  by  mineral  contributions  from 
(a)  irrigation  return  water  containing  nitrogenous  fertilizers 
and  (b)  domestic  waste  water.  The  latter  consists  of  sewage 
discharges  to  individual  septic  tanks  and  leach  fields  and, 
in  the  peist,  from  the  no  longer  functioning  Arroyo  Grande 
Sewaige  Treatment  Plant. 

Wells  in  Recent  alluvial  deposits  along  Arroyo  Grande  and 
Los  Berros  Creeks  and  Tar  Springs  are  extracting  sulfate - 
impaired  water  which  results,  at  least  partially,  from  irri- 
gation return.  Chloride-impairment  may  result  from  water- 
softening  wastes  discharged  to  septic  tanks. 
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